Introduction
In the last twenty years the interest in international comparative surveys of educational achievement has increased as can be seen from the number of studies and participating nations.
As the number of participating countries increases, the range of cultural differences becomes larger, and it becomes increasingly difficult to obtain internationally comparable data. Especially when it is no longer possible to use the same questionnaire in each group. This article describes the requirements that measures of reading literacy must meet to be comparable across nations, and the conditions that affect the usefulness of international comparisons. Before discussing the methodological problems of comparative surveys in Section 4 and 5, we discuss the definition of reading literacy in Section 2, and the possible reasons why comparative educational research has become so popular in Section 3. In Section 6 to 8 we consider the conditions that affect the comparability of measurements of reading literacy in more detail. In the final sections we summarize our findings.
As an illustration we consider an international comparative study, which was recently conducted by the International Association for the Evaluation of Educational Achievement (IEA). The results of this study were reported in detail by Elley (1992 Elley ( , 1994 , Postlethwaite and Ross, (1992) , Lundberg and Linnakyki (1993) , Wagemaker et al. (1996) , the IEA (1995) , and the US Department of Education (1995) . We will refer in less detail to the ZntemationaE Adult Literacy Study (IALS), which was conducted in the autumn of 1994 by the Organisation for Economic Co-operation and Development (OECD). The results of this study were published by the OECD in 1995 and 1996. 
The Definition of Reading Literacy
The IEA used the following definition of reading literacy': "Reading Literacy is the ability to understand and use those written language forms that are required by society and/or valued by the individual" (Elley, 1994, p. 5) . The category of language forms "required by society" refers to those kinds of literacy tasks which are needed to live in an organized society: reading notices, directions, maps, graphs, government circulaires, to name a few; the latter part of the definition allows for the inclusion of leisure reading (narrative prose or popular magazine articles) which may be valued by the individual readers, but are less important for survival in a society. The definition suggests that reading literacy tests must be composed of literacy tasks that are sampled from a "universe" of literacy tasks that subjects in each group may encounter in their daily life. To cope with their limited resources, however, the IEA used short passages followed by multiple-choice questions to assess reading literacy. Thus, although both understanding and use are important according to the definition, the IBA study focused mainly on understanding (Elley, 1994, pp. 5-6) .
The IEA 's definition requires a definition of "society". When multiple languages are spoken within the national borders there are persons whose home language is different from the official language. In this situation one has to decide which language is of interest, whether separate translations are made, or whether it is feasible to produce a translation that is suitable to all inhabitants (see Section 6).
The Importance of International Studies of Reading Literacy
Especially in the developed nations, governments and international organisations believe that a well educated and literate working population is vital for national social and economic development as well as for the personal well-being of individuals. This is why 1990 was declared "International literacy year" by UNESCO. Albert Tuijnman, the secretary of the OECD states it as follows:
Literacy has moved to centre stages in the policy agenda because of a new phase of globalization bringing uncertainty and opportunities in terms of the use of labour as growth industries require high skills which changes the relationship between skills and job prospects and implies a growth in demand for literacy. At the same time there is a mismatch between this demand and the present supply of skills, exacerbated by the ageing of the population, with implications for social as well as economic objectives. (OECD, 1995, Chapter 1) The desire to conduct international comparisons is motivated by the argument that strong educational systems can only be built if countries have timely information about how their students and educational system compare to those in other countries. Several studies present direct estimates of the economic value of literacy. Bishop (1989) , for instance, estimated that the poor reading and mathematical competencies of much of the US workforce will cost the US economy nearly 170 billion dollars each year by the year 2000. These figures led the US government to implement a large-scale plan to improve the science achievement of American students (US Department of Education, 1991) . Similar developments were found in the U.K. (Sarland, 1995, pp. 202-203) . Kozol (1985) estimated the costs of illiteracy for the US to be $20 billion in 1985 and $237 billion in lifetime earnings forfeited by men aged 25-30 with less than high school attainment. The OECD (1995) established that lower levels of literacy are associated to unemployment and low income, and that growing sectors of western economies have the most literate workers.
The economic argument appears to prevail in governmental circles, as in the IEA (e.g., Robitaille, 1990 ).
Comparability Across Nations Versus Validity Within Nations
The IEA 's definition of reading literacy appears to allow cultural differences in societaland individual preference for reading. However, a comparison across nations requires that at least some aspects of reading literacy are common to all societies involved.
At the operational level, any two subjects with a score of, say, 10 are assumed to be equally literate. Furthermore, if one scores higher than the other he or she is also assumed to be more literate. Without these assumptions, measurements of literacy are not comparable.
In general, the need for comparable measurement conflicts with cultural relativism. First, a comparative survey is impossible unless reading literacy is common to every subject in the survey. Therefore, those who believe that literacy can only be discussed within the context of a particular culture will a priori reject any quantitative comparison (Au, 1995) : Second, measurements may not be suitable for comparison when the measurement procedure has been adapted to particular groups of subjects.
The reason is that differences in reading literacy may then become confounded with differences in the manner in which examinees are asked to respond to the individual test items and the conditions under which these responses are elicited, i.e., the measurement procedure (Lord & Novick, 1968, p. 302) .
In general, adaptation of the measurement procedure is necessary when a test that gives valid results in one group, is not valid in another group (Schwarz, 1963) . In reading literacy research, further adaptation may be required since there are many aspects of written language that are conventional, and different across nations (Smith, 1988) . Examples are the names of characters in stories, layout, etc. If conventions differ across nations, the tests should be adapted because understanding the conventions of the "language forms" in one's own society is an essential aspect of reading literacy. Using only conventions that are, say, common in western societies, would give an unfair advantage to these countries and render the measures beyond comparison (see Section 7.3). On the other hand, if researchers in each nation were free to develop their own measures, differences in reading literacy would become confounded with differences in measurement procedure. Hence, validity within nations and comparability across nations may be conflicting aims. The extent to which measurement is both comparable and valid within each group determines the feasibility of cross-national comparative research. 
Valid and Artefactual Differences Between Groups
Valid diflerences result from differences in variables that are related to reading literacy. For example, some countries are wealthier than others which, among other things, implies that their schools are better equipped. This is likely to induce changes in the distribution of individual abilities that are related to component processes of reading literacy, such as meta-cognitive skills, and word recognition skills (Daneman, 1991) . Indeed, with data from the IEA study, Raudenbush, Cheong, and Fotiu (1995) found a small, facilitating effect of gross national product on reading literacy. Differences in reading literacy score would be artefactual if measurements were not comparable. We believe that the conditions that affect the comparability of measurement can be classified in two broad categories:
1.
Cross-national differences between measurement procedures.
When multiplechoice items are used the most likely sources of cross-national differences in measurement procedure are; (i) translation of the tests (items, instructions, responseformat), (ii) the possibility that different groups of respondents respond differently to the measurement procedure, and (iii) differences in the behavior of examiners.
2.
Qualitative diflerences between subjects from dierent nations. Next to causing people to respond differently to the testing, cultural differences are known to be associated with qualitative differences in cognitive abilities (Cole, 1977) . By this we mean that the processes that underlie the responses to the reading literacy test, are different for subjects with different cultural backgrounds, or for subjects that speak different languages.
Qualitative differences may arise from language differences, or as a consequence of development; when children pass through different stages of cognitive development, as they become more experienced with a subject, or due to instructional and curriculum variation, i.e., when children are taught to do things differently (Juel, 1991) . As a consequence, items that are difficult for one group of children may be relatively easy for another group.
In the next sections we shall write in more detail about the conditions that affect the comparability of measurements of reading literacy; translation (Section 6), subjects that respond differently to similar items (Section 7), differences in the behavior of examiners (Section 8), and qualitative differences between subjects in different groups (Section 9).
Translation in Comparative Studies

Introduction
As we noted before, the translation of tests should be such that item responses remain comparable. This may provisionally be stated as a definition :
In cross-national comparative studies a good translation: (a) does not change whatever the test is measuring in the original instrument, and (b) does not make the test more or less difficult.
This definition is not very precise. It refers to psychometric properties of the test and the definition does not give precise rules that a translator should follow to produce a good translation. The definition suggests that translators should know precisely what the test intends to measure. This is easier to explain when theoretical considerations guided the development of the original test and translators know how the items were written and what skills are required to give the right answer. In the IEA study, for instance, the items were classified according to the "transformations" which, it was hypothesized, the students used in responding (Elley, 1994, pp. 10-15; Wagemaker, Taube, Munck, Kontogiannopoulou, & Martin, 1996) . For example, whether subjects would have to go beyond the information given and make inferences in arriving at the correct answer.
Even when translators are well informed about the intended meaning of the items, the translation itself may be difficult for the following reasons:
1. 2.
3.
4.
6.
There may not be good dictionaries or grammars. Apparently equivalent words may be altered due to different emotive meaning or cultural differences (e.g., Armer & Grimshaw, 1973; Mehan, 1973, pp. 324-326) . It may be difficult to equate levels of concreteness and abstractness in two different languages. There may not be a meaningful common definition for some concepts and circumlocution may be complicated (e.g. Armer, 1973, pp. 54-55; Hofstede, 1980, p. 35) . Simple structures in one language may not be simple in another language. When multiple languages are spoken within the national borders there are persons whose home language is different from the official language. One has to decide whether these languages are sufficiently similar.
In view of these difficulties, translators are likely to disagree and since there are usually only a few of them involved they might be an important source of bias.
Whether the translated test does indeed measure the same abilities as the original test can be judged subjectively or investigated by means of psychometric methods. The next paragraph deals with judgmental designs, while psychometric methods are discussed in Section 11. The difficulty of the test is the subject of Paragraph 6.4. Note that we deliberately consider the translation of the test, including questions, text, and the test instructions. The reason is that the items and the test instructions play an important role in the answering process and their translation requires as much attention as the translation of the passages they refer to (Farr, Pritchard, & Smitten, 1990; Kirsch, Jungeblut, & Campbell, 1992) .
Judgmental Designs for Translating Instruments
The two most popular judgmental designs are forward translation and backward translation (Brislin, 1970 (Brislin, , 1976 (Brislin, , 1986 Campbell, Brislin, Steward, & Werner, 1971) .
With forward trunslation a single translator, or preferably a group of translators, translates the test from the source language to a target language. Then, the equivalence of the two versions of the instrument is judged by another group of translators. Sometimes examinees are asked to provide translators with their interpretation of the material on the test. This will point out ambiguous items and instructions and provide information on the validity of the items (e.g. Mehan, 1973) .
Backward translation proceeds differently. In one variety, a group of translators translates the instruments from the source language to the target language. A second group of translators takes the translated instrument and translates it back to the source language. Then, the original version of the instrument and the back-translated version are compared and judgements are made about their equivalence.
One of the main shortcomings of backtranslation is that the comparison of instruments is carried out in the source language.
It is perfectly possible that the translation could be poor while the evidence on the comparability of the original instrument and the back-translated instrument would suggest otherwise.
This might happen if the translators used a shared set of translation rules that ensured that the back translated instruments looked like the original instrument (Hambleton & Kanjee, 1994) . There is also the danger of "translationalese", i.e., a target language style which is heavily influenced by the source language and consequently looks unfamiliar to native speakers (Jacobsen, 1988) .
In general, the weakness of judgmental designs is the high level of inferencing that must be done by the translators. Translators, or expert judges, have often been found incapable of distinguishing biased items from unbiased items. Jensen (1980) , and Angoff (1993) report numerous studies in which the items which were judged to be biased against a particular group were actually unbiased according to psychometric criteria and vice versa.
Another shortcoming of the aforementioned and other judgmental designs is that samples of the intended populations for the instruments never actually take the instrument under test-like conditions. This problem is made worse by the fact that the bilinguals used in the translation are likely to be cognitively different from monolinguals (e.g., Ervin, 1964; Hambleton, 1993, pp. 62-64; Jensen, 1980, pp. 605-607; Lambert, Havelka, & Crosby, 1958; Landar, Ervin, & Horowitz, 1960; Ricciardelli, 1992) . For example, bilinguals are in general more capable than monolinguals and they do not necessarily interpret test items in the same way that monolinguals do.
Further Adaptations of the Test
Translators will often find it necessary to adapt the tests when the literally translated tests, including items, test instruction and written texts, do not follow the conventions in the target language, or when literal translation is impossible. Measurement units, street names, national events and names of persons, for instance, are usually adapted (e.g., IEA, 1995, Chapter 5, p. 11). Even societies speaking the "same" language are not identical in their conventions and the test may need to be adapted. African newspapers, for example, are visibly different from French newspapers even when the language of both is French.
In the IEA study, some of the participants were concerned that the preparation of test booklets by researchers in each country could give rise to differences in print size and layout that would be a source of artefactual differences between students in different countries. Thus, the IEA advised on a standard type size and layout to be used where possible. In addition, the IEA had students complete the language test with different print sizes and found no differences between the test forms indicating that no artefactual differences were due to standardization of print size @A, 1995, pp. 16-17) . Studies by Tinker (1966) , Watts and Nisbett (1974) , and Zacharisson (1965) likewise suggest that students can tolerate a wide diversity of print sizes, accommodating quickly to different types without problems. Modu and May (1977) investigated the difference between long and short passages and found very high correlations indicating that the length of the passages did not influence the scores. The difficulty of a test can be defined as the ability needed to achieve a certain score. It is related to the way the texts are constructed, and to the type of questions asked about the texts (Kirsch et al., 1992) . The difficulty of texts has been studied in the context of readability studies. The difficulty of multiple-choice items has been investigated by Drum, Calfee and Cook (1981) , Embretson and Wetzel (1987) , and Kirsch and Mosenthal (1995a) . From a practical point of view, these studies provide translators with characteristics of tests that they should try to keep as similar as possible. We now discuss these issues in more detail.
The Readability of the Text
The difficulty of a text is known as its "readability".
Readability can be defined as the (reading) ability necessary to understand a given text (Staphorsius, 1994) . The purpose of readability studies is to predict the readability of texts from their semantic and syntactic characteristics.
The predictor variables that have been used in readability studies can be classified as measures of the lexical and syntactic complexity of the text. The most familiar measures of lexical complexity are word length, the density of familiar or frequent words, and the proportion of different words. Indicators of syntactic complexity are the length of sentences, and the density of specific syntactic structures (i.e., the proportion of simple sentences). Following an extensive review of the literature, Staphorsius (1994) concludes that word length, the frequency of words, and sentence length have proven to be the most effective predictors in almost all investigations conducted so far. We suggest that these properties should be as similar as possible among translated versions of reading literacy tests. Kirsch and Mosenthal (1995a) used data from American students to investigate the effect of three variables on the difficulty of the items of the reading literacy test used by the IEA: 1. Type of information: The nature of information that readers must identify to complete a question or directive. 3.
Bechger er al.
Type of match: The processes used to relate information in the question to information in the text to information in the choices. This refers to the degree of inference required to obtain the answer form the text. Plausibility of distracting information: The degree of difficulty associated with selecting the correct answer from among a list of multiple-choice answers.
Kirsch and Mosenthal(1995a, Figure 6 .1) found that, while readability showed no relation to item difficulty, the type of match, as well as the plausibility of distracters had a significant positive effect on item difficulty in the IEA reading study. According to them this suggests that the lEA reading literacy scales tended to be more of a measure of how well students were able to respond to multiple-choice questions than how well they were able to read and understand a wide range of texts (Kirsch & Mosenthal, 1995a, p. 178) .
Anderson (1972) proposed a classification of multiple-choice paragraph comprehension items that is very similar to the type-of-match variable used by Kirsch and Mosenthal. In accordance with the findings by Kirsch and Mosenthal, Embretson and Wetzel(1987) found that Anderson's taxonomy predicted item difficulty in multiple-choice tests for reading comprehension. Unfortunately, these studies were limited to subjects in the United States and it is unknown if the results generalize to other languages or cultures.
Why Different Groups of People May Respond Differently to a
Similar Measurement Procedure
Introduction
Even when the measurement procedure is physically identical, people from different nations may respond differently to the testing. Some may, for example, refuse to answer direct questions (e.g. Elder, 1973 pp. 126-127) , or be differentially motivated to achieve a high score or give a "correct" answer. Another example was given in the previous section, where we noted that apparently equivalent words may have a different meaning to different subjects. As a consequence, test instructions, questions, or texts that contain these words may be understood differently. In this section, we survey some of the conditions that are relevant to comparisons of reading literacy and discuss how their effect can be diminished. The influence of these conditions is complex and some of them are likely to interact. For example, speededness is found to increase the effect of testwiseness and anxiety (Guida, Ludlow, & Wilson, 1985; Kerstiens, 1990, pp. 7-8) . Unfortunately, we known very little about these interactions. To assess the impact of the conditions mentioned in this section, one has to obtain measures of them. Where possible we will therefore discuss how such measures can be obtained.
Different Familiarity with the Response Format
Differential familiarity with particular item formats presents a source of incomparability. Persons with less experience with the selected response format, usually multiple-choice, will be at a disadvantage. It is likely that experienced respondents are better at guessing, when the response format allows it, or at any other score-inflating test-taking strategies. That is, some are more "testwise" than others (Kerstiens, 1990) .
To avoid non-comparability due to differential familiarity with the test, one may allow subjects the opportunity to practice and get acquainted with the response format before taking the actual test. In support of this recommendation there are several studies in which test performance has been improved by practice, especially of groups that were unfamiliar with formal testing (Feuerstein, 1972 (Feuerstein, , 1979 Silvey, 1963) . In some situations, a balance of item formats may be instrumental to ensure equal familiarity with the response format.
Differential Familiarity with the Conventions used in the Texts
Psychologists and linguists agree that texts are not simple collections of facts and other kinds of content. Instead, the content of different kinds of texts is organized and presented in distinctive and characteristic ways and these conventions differ across nations and across sub-cultures within nations (Smith, 1988, pp. 41-46) .
Many aspects of texts are conventional; the internal structure of texts (e.g. story grammar), spelling, punctuation, capitalisation, paragraphing, and book binding are conventional, There are also conventions concerned with register. That is, one must choose and put the words together differently depending on the subject one is talking about, the person one is talking to, as well as the circumstances in which one is talking. It may, for example, be considered rude to ask direct questions and questions on unlikely events ("What would you do if you were in a war situation ?") might be considered senseless (cf. Elder, 1973) . Conventions of register are used by the researcher, when he addresses himself to the respondents in the test instructions and in the questions, and also by the characters in the stories respondents are asked to read.
The bottom line is that these conventions are arbitrary and different across nations. If conventions differ, the texts should be adapted since knowing the language conventions in one's own society is an essential part of literacy. Using only conventions that are, say, typical of western societies, would give an unfair advantage to these countries and render the measures past comparison. This statement is upheld by numerous studies, starting with Bartlett (1932) , that demonstrate that texts are better understood, remembered and used if readers (of all ages and abilities) are familiar with the relevant conventions. Lipson (1983) , for example, found that subjects who read materials compatible with their religious backgrounds performed better on comprehension measures than subjects who read materials incompatible with their religious backgrounds3 Spyridakis and Wenger (1991) discuss methods to measure the familiarity of members of the populations with the topics selected for the reading literacy test. The method they recommend is to ask representative samples from the involved populations to rank the texts on familiarity. Similar rankings are evidence of equal familiarity.
Different Interpretation of the Text, Items or Instructions
Their cultural background may lead subjects to interpret the reading material, as well as the items, and/or the test instructions in different ways. Examples are given by Mehan (1973) and Anderson et al. (1977) . As a consequence, to some subjects the correct answer may not be the answer the test designers had in mind. It is recommended to use unambiguous texts, questions and instructions and to verify whether subjects have interpreted the (translated) text, items and instructions as intended. As we mentioned in Section 6.2, this is often part of the (forward) translation process.
Different Reactions to Time-limits
Spearman (1927) differentiated experimentally between two types of speed factors that enter into performance on timed tests (or enter into the total amount of time needed to complete an untimed test). This distinction was corroborated in later studies and supported by cognitive psychological theory (Jensen, 1986) . One speed factor is intrinsic to all cognitive abilities and involves the speed of mental operations. It is reflected in the speed with which a person recalls relevant information for answering a question or for solving a problem, e.g., tinding words in the mental lexicon. The other form of speed was linked by Spearman to a general attitude or preference for speed in performing any task. It might be called "personal tempo" to distinguish it from cognitive -or mental speed (Jensen, 1980 p. 612) .
If speed of response affects the scores and high personal tempo is part of the cultural tradition in one group and not in another, the test may fail to span the cultural distance for that reason. Empirical evidence for this proposition is found in studies by Van Leest and Bleichrodt (1990) Schmidt and Crone (1991) and Van de Vijver and Poortinga (1991) who studied test-or achievement motivation which is similar to personal speed. Hence, while reading time may be a valid measure of reading proficiency (Smith, 1988, p.78) , time-restrictions may render the measures beyond comparison.
There are two additional arguments against time restrictions: First, in each nation subjects should have the same time to finish the test and this may be difficult to organize. The IEA study illustrates this statement since apparently the Danish students were given less time to complete their test. The Danish National Institute for Educational Research decided to conduct its own data analysis and distinguish between a "reading comprehension score" based on the items that students had reached, and a "reading speed score based on the percentage of items reached (Mejding, 1994) . Second, in general, we expect time restrictions to increase the effect of the measurement procedure on the response and thereby to increase the likelihood that different groups of respondents will respond differently to the measurement procedure. The effect of differential familiarity with aspects of the test, for example, may increase because subjects must increasingly rely on routine to get all items answered. Empirical evidence comes from a study by Guida et al. (1985) who found that less time on task increases the negative effect of test-anxiety on achievement.
7.6.
Test Anxiety
Research examining the effects of test anxiety in situations involving evaluative stress, such as achievement testing, reveals that high test-anxious examinees do not perform as well as their less anxious counterparts (Saronson, 1980) . With regard to reading comprehension, a negative relationship between test achievement and anxiety has been found for all kinds of readers (Bennett & Wark, 1980; Berrent, 1975; Everson, Millsap, & Browne, 1987) .
Current test anxiety theory is based on a cognitive inte$erence model which assumes that anxiety during testing interferes with the ability to retrieve and use previously learned information. Highly anxious students are believed to divide their attention between task demands and concerns of negative self-preoccupation, while low-anxious students are presumed to allocate a greater proportion of their attention to the task demands (Tobias, 1985; Saronson & Saronson, 1987) . The cognitive inference model of test anxiety has been challenged with an alternative hypothesis, which assumes that the performance decrements observed in test anxious students are attributable directly to skill deficits. This may be called the cognitive deficiency model. (Brozo, 1984; Meijer, 1996) .
In support of the cognitive interference model, Everson et al. (1987) found that test anxiety has a large effect on reading comprehension, independent of prior skill. Although experimental studies are needed to decide which model is correct, we feel confident to conclude that test anxiety should be avoided as much as possible. 
Other Variables
Jensen (1980, pp. 615-617) , and Anastasi (1964) further mention self-esteem, intrinsic interest in the test content, past habits of solving problems individually or collectively, and reflection-impulsivity as factors that may influence achievement scores and cause artefactual differences. When subjects from different nations are equally familiar with irrelevant aspects of the tests and there are no time restrictions these factors are not expected to have any influence on differences in literacy score. The reason is that past habits of problem solving, as well as interest in the test content are related to familiarity with aspects of the testing while personality factors such as carefulness, persistence and reflection-impulsivity describe the subjects' relative emphasis on speed versus correctness.
Differences due to the Behaviour of Examiners
There are many different ways in which examiners can introduce differences in test conditions. For example, in the recent International
Assessment of Educational Progress
Study (IAEP: Lapointe, Mead, & Askwe, 1992) all the randomly selected Korean students were made aware of the great honour of being chosen to represent their school and country, and thus had a responsibility to perform their best. For American students, on the other hand, participation on this international comparative study was just another activity. This may well have introduced a difference in achievement motivation between students from the two countries. Examiners should be aware of these biases and the need to standardize the measurement conditions across nations. Communication problems between examiners and examinees can prove to be a serious threat to the validity of results (Hambleton & Kanjee, 1994, p. 3) . Examples of studies where problems of this kind occurred are given by Van de Vijver and Poortinga (1991) . According to these authors, problems between examiners and examinees can be circumvented by ensuring that; (i) test administrators are familiar with the culture and the language of the examinees, and (ii) that the instructions of the test are clear and selfexplanatory, with minimal reliance on verbal behavior.
Qualitative Differences in Reading Literacy
In Section 5 we noted that cultural differences may change the component processes that underlie the responses to a reading literacy, or reading comprehension test. We also noted that properties of the language, development or instruction may be responsible for these differences. Unfortunately, research in this area is scarce. As a consequence, it is difficult to make a clear statement with regard to the likelihood, the nature, or the causes of qualitative differences in reading literacy in different languages. We will briefly summarize what we did find.
First, it is well established that beginning readers rely more heavily on phonological recoding than advanced readers (McCusker, Hillinger, & Bias, 1981) . The review by Juel (1991) however, shows that word recognition skills are only important in the first stages of reading development. In grades 2-3, most children become fluent readers and there are no theories of reading development beyond the fluent reading stage (Juel, 1991, p. 765) .
Second, there is evidence that ideographic script is processed differently from alphabetic or syllabic script (Sasanuma & Fujimura, 1971 , 1972 . Briefly, phonological recoding plays no part in ideographic script while in alphabetic script it is used along with visually mediated reading. That was the reason why the IEA did not assess recoding skills (IEA, 1995, p. 5) . It has also been suggested that the role of phonological recoding can be different from one language to another, depending on the regularity of the graphemephoneme correspondence (Staphorsius, 1994, p. 24) , but this has not been investigated.
In spite of the uncertainty with regard to the origin and nature of process differences in reading literacy we believe that they can be detected. First of all, verbal protocols collected before and after (forward) translation may reveal that subjects use different strategies. Unfortunately, we did not find empirical evidence for this proposition. Think-aloud protocols have been collected by Farr et al. (1990) but, as far as we know, no "comparative protocol analyses" have ever been published.
Second, psychometric methods may detect the problem. When subjects from different groups employ, different strategies to answer the items we expect the rank of item difficulties, for instance, to be different across groups (Bechger, 1997) .
The Validity of Multiple-Choice Paragraph Comprehension Items as Measures of Reading Literacy
In Section 4, we argued that a comparison has no meaning unless "reading literacy" is common to each subject in the populations that are involved in the survey. This means that the same theoretical mechanisms (strategies, information process and knowledge store) underlie task performance in each group (Embretson, 1983) . Unfortunately, as we discussed in the previous section, in the case of reading comprehension or literacy the processes underlying the response variables are not well understood, and it is unclear what differences are induced by differences between languages or subjects. Leaving aside possible qualitative differences between subjects in different groups, the validity of multiple-choice paragraph reading tasks as measures of reading literacy is questionable. This is the subject of this section.
The multiple-choice paragraph comprehension tests used in the IEA study have little face validity as measures of literacy. First, although both the understanding and the use of written language forms are important aspects of reading literacy, the IEA study focused only on understanding. Second, finding the answer to multiple-choice items is, in itself, one minor aspect of literacy. A different approach was taken by the National Assessment of Educational Progress (NAEP), conducted by the Educational Testing Service (ETS), and their example was followed by the OECD (OECD, 1995) . In their 1985 survey of literacy skills of America's young adults, the ETS used items that actually simulated the diverse literacy demands of daily life (Kirsch & Jungeblut, 1986) . For example, respondents were directed to fill in a deposit slip, determine eligibility from a table of employee benefits, fill out an order form from a catalogue, and follow a set of directions to travel from one location to another using a map.4 The construct validity of these items has been investigated by Sheehan and Mislevy (1990) and found to be satisfactory.
The source of item format in reading comprehension tests was also debated within the IEA. The IEA researchers were particularly worried about the distinction between multiple-choice versus open-ended items. IEA associates reviewed the research in this area and an empirical study was conducted with 9 year old subjects (Elley & Mungubhai, 1992; IEA, 1995, Chapter 3) . The conclusions confirmed that multiple-choice items did not rank subjects differently from open-ended questions. Furthermore, multiple choice items required less time, and students preferred the multiple-choice items. Similar conclusions were reached by Kapinus and Atash (1995) . It would have been more relevant, however, to compare multiple-choice paragraph comprehension items to the simulated literacy tasks that were used by the ETS and the OECD.
Psychometric Methods to Test the Comparability of Measurement
The comparison of measurements in multiple groups has been given considerable attention in psychometrics, where comparability of measurements is referred to as measurement invariance with respect to group membership, Differential Item Functioning (DIF), or bias (Mellenbergh, 1994) . That is, the informal operational criteria we discussed in the Section 4 hold when measures are unbiased at group level. Measurements are unbiased at group level when groups that are matched on reading literacy obtain, on average, the same score. There is an extensive literature on bias, which has recently been reviewed by Millsap and Everon (1993) Holland and Wainer (1993) . Various methods have been used to test the quality of a translation, as defined above (e.g. Angoff and Cook, 1988; Bjorginsson and Thompson, 1994; Ellis, 1989; Hulin, 1987; Thorndike, 1973) , and there are numerous applications to reading comprehension tests.
When compared to qualitative arguments, the importance of psychometric methods in providing evidence for comparability of measurement should not be overestimated. First of all, bias is not a property of any statistical model but an interpretation.
Second, the absence of psychometric bias can not be regarded as "proof' for comparability of measurement. Statistical models are based on auxiliary assumptions that may be very unrealistic. Third, the results may not generalize to other samples. Fourth, statistical power may be insufficient to reach a correct decision. The best way to use psychometric methods is in combination with systematic translation. Substantive arguments by translators will guide the statistical analysis, facilitate the interpretation of the results, and enhance the statistical power.
Investigating the Causes of Differences in Reading Literacy
If the international comparability and validity of measurements can be established, the next step is to investigate how differences in languages, policies and instructional practices (teacher and school characteristics) relate to the students' reading achievement.
It is now widely recognized that educational phenomena are defined at several levels (students, classes, schools), and that the analysis of multilevel phenomena requires a special set of statistical techniques called "multilevel analysis" (Creemers & Scheerens, 1994 , Creemers, Stringfield, Scheerens, & Reynolds, 1992 Keeves, 1994; Muthen, 1989) , especially when researchers are interested in estimates of the variability at different levels (Kreft, 1996) . Multilevel analysis includes statistical techniques to model the variability at nation, school, and pupil level simultaneously, and to investigate associations of variables at one level with variables at the other levels (Bryk & Raudenbush, 1993; Goldstein, 1987 Goldstein, , 1991 Hox, 1994) . Applications of multilevel analysis to cross-national surveys are reported by Mason et al. (1983) Lockheed and Komenan (1989) , and Scheerens and Creemers (1989) , and by Raudenbush (1995) , Raudenbush et al. (1995) , Lundberg and Rosen (1995) Gustafsson (1997) and Bechger (1997) who apply multilevel techniques to data from the IEA reading literacy study.
Several authors (e.g. Creemers et al., 1992, p. 7; Bosker & Scheerens, 1994) have noted that effective application of multilevel models requires multilevel theory, "specifying which variables belong to which level, and which direct effects and cross-level interaction effects can be expected" (Hox, 1994, 1.2) . Scheerens and Creemers (1989) developed general schemes for multilevel school effectiveness studies but detailed multilevel theories of reading literacy appear to be absent at present.
Analysis of associations within and across levels is dependent on the comparability of measurement. There may be differences in the dispersion of variables at different levels and different sets of variables may be related to reading literacy in each nation. However, whenever we mention a variable in two or more countries we assume that the same construct is measured in each of these countries. Otherwise, the control achieved through the use of covariates may be illusory because these covariates have a different meaning in the two groups. If explanatory variables are not comparable this hinders statistical analysis of the data. In the IEA study, for example, Raudenbush et al. (1995, p. 272) used only four out of many predictors of students literacy due to the supposed incomparability of the other explanatory variables, and several countries were excluded because of "apparent irregularities in test administration " (ibid. p. 254).
13. On the IEA Reading Literacy Project Frey (1970, pp. 244-245) , Hambleton (1993) , Goldstein (1993) , Hambleton and Kanjee (1994) , and many others argue in favour of active participation of all involved countries in the planning of the study because it increases the capacity of the organisation to detect cultural biases and take corrective action. The IEA followed this advice. Representatives from each of the participating nations were involved in each stage of the reading literacy study (lEA, 1995) . The IEA reading literacy tests were developed collaboratively by the IEA international steering committee and National Research Coordinators (NRCs). The tests were pilot tested in all countries and the NRCs had the chance to identify problems for their students before the final selection of items took place.
The specific abilities the items were intended to measure were carefully defined and balanced across three "domains" of reading literacy: narrative prose, documents and expository prose (IEA, 1995, pp. 5-9; Wagemaker et al. 1996) . This distinction was based on theoretical grounds, but some empirical evidence was also presented. Z-st, differences in the reading literacy score between domains could be explained as the consequence of the special emphasis on certain types of reading material in a school system. Second, time spent on reading was found to differ across domains. Finally, factor analyses provided evidence for a single combined expository-narrative factor and a separate document factor (Gustafsson, 1997) . Hence, the difference between documents and narrative or expository prose was well established.
The NRCs were responsible for the translation (Elley et al., 1994, p. 8; IEA, 1995, 3 ) but the IEA provided them with detailed guidelines in line with the recommendations in Section 6. Unfortunately, the actual translation was not documented in much detail. The number of translators, for instance, was not reported. Following the translation, pilot tests were conducted with samples from the intended populations to check the psychometric properties of the instruments, detect ambiguous and noncomparable items, and try-out the organization of the study.
The dichotomous Rasch model (Fischer & Molenaar, 1995) was employed in the pilot testing to detect biased items in the reading literacy test (IEA, 1995, pp. 14-15) . If the Rasch model fits the data in all groups, its parameters should be the same across samples (Steyer & Eid, 1993) . With this criterion accompanying the subjective judgement of the NRCs, the IEA was able to detect items that behave differently in different groups and construct a reading literacy score that is suitable for comparison (Elley et al., 1994 , Table   114 Bechget et al. 1.8; IEA, 1995, Table 14) . Following the pilot study, a large number of items (IEA, 1995, p. 30) , which might have been useful in some countries, were dropped horn the-international tests. According to the IEA, this is 'I(..) the price to be paid for an international analysis" (IEA, 19957) .
For practical reasons the IEA required subjects to complete test booklets within 49 minutes (Wagemaker et al., 1996, Table 3 and 4) . Afterwards, there was some debate whether these time limits were indeed implemented in the same way among the participating nations (Mejding, 1994) . Whatever happened, studies by Rosen (1995), and Gustafsson (1997) show that these time-limits are likely to have had an effect on the rank order among nations for the narrative/expository domain.
Along with a cross-national comparison of achievement levels in literacy, the IEA intended to identify differences in policies and instructional practices in reading that cause differences in literacy. Although the comparability of the explanatory measures is just as important as the comparability of the dependent measures, the former received notably less attention. The validity of independent measures within nations was not further investigated.
The analyses published by the IEA appear to have been guided by general ideas about the relation between "input variables" and "output variables" at different levels of educational systems (IEA, 1995, Chapter 5) . For example, the availability of books in the school is believed to enhance the reading ability of the students. A detailed theory of reading literacy was not presented. Developing this theory is a topic for future research.
Conclusion
Recent decades have seen a rapid increase in the number of multinational comparative studies launched both by official international agencies, such as the OECD, and by academic researchers. International comparisons are motivated by the argument that strong educational systems can only be built if countries have precise information about how their students and educational system compare to those in other countries. However, international comparative studies do not immediately lead to an improvement of the literacy of the population unless the measurements are comparable and the observed differences are interpreted correctly.
If measurements are not comparable the observed differences may not be due to differences in literacy and consequently be difficult to interpret. Generally, measurements become incomparable when measurement conditions are more favourable to some respondents than to others, or when different abilities underlie the response in different nations. To avoid artefactual differences we recommend the following:
1.
Subjects should have had sufficient opportunity to get acquainted with the itemformat. 2.
Texts, questions and instructions should be unambiguous. 3.
Passages should be equally familiar to all groups. 4.
Time restrictions should be avoided as much as possible. Following the example of the OECD, we recommend that reading literacy be measured with items that actually simulate the diverse literacy demands of daily life. These activities should be sampled from a "universe" of literacy tasks that subjects in each group may encounter in their daily life. How to define this universe, and how to sample from it are topics for future research. Throughout, the IEA reading literacy study was used to illustrate the text and we concluded our review with an evaluation of this study. We found that the lEA followed most of the recommendations that emerged from our study. The organization took great pains to establish comparable measurements of reading comprehension. Although the IEA study is among the best in the field, we believe that the study must be criticized for three reasons. First, the IEA study lacked theoretical underpinning, and the comparability of the explanatory variables received too little attention. Second, the IEA imposed time-limits on the testing which probably had an effect on the observed differences. Third, the lEA measured reading comprehension rather than reading literacy. This is not a serious point of critique since reading comprehension is also an interesting construct. We conclude that the IEA succeeded neither in assessing the relative level of reading literacy in each nation, nor in establishing why differences in reading literacy (or reading comprehension) occur.
Even with a comprehensive theory of reading literacy, there are good reasons to doubt whether valid inferences can be made as to what makes some school systems more effective than others. In general, cross-sectional studies do not allow "hard" inferences to be made with regard to the direction, or the strength of causal relations (e.g., Cook & Campbell, 1979; Daneman, 1991; Dogan, 1994, pp. 46-47; Rosier, 1994, p. 5855; Sobel, 1995) . To improve our ability to make causal statements the first requirement is that the study be supported by educational theory. Secondly, the cross-sectional design may be improved by gathering longitudinal data or data on relatives, which permit stronger conclusions regarding the direction of causality (Neale et al., 1994; Wadsworth, DeFries, Fulker, Olson, & Pennington, 1995) .
In the literature several other disadvantages of international surveys are mentioned, which also apply to the IIZA study. First, the results of international studies are often useless to policy makers because the independent variables cannot be manipulated (e.g. gender or gross national product: Lambin, 1995) . Second, while process variables at the classroom level are believed to be important predictors of differences between students, large scale surveys are not effective in measuring process variables (Creemers et al., 1992, p. 17) . The reason is that surveys use paper-and-pencil tests, which are not likely to provide valid measurements of the actual behavior of the teacher. A potential disadvantage, finally, is that international studies might support developments towards the international standardization or globalization of curricula at the expense of the unique properties of national educational systems (Vedder, 1994) .
Quantitative international surveys, however, do have a number of advantages. First, these studies generate international data sets, which are suitable for secondary analysis. The availability of cross-national data makes it possible to conduct policyrelevant research that cannot be conducted with data on a single society (Nowak, 1989, pp. 37-38; Schl eic h er, 1995, p. 217) . For example, the study of the relationship between the length of the school year and educational achievement requires cross-national data. As reading literacy theory develops, existing data may be used to investigate new hypotheses.
Similarly, the development of more advanced techniques of statistical modelling may give rise to new insights in existing data sets. A good example is the recent development of multilevel analysis. Second, the availability of well-developed questionnaires may facilitate future research (Kotte & Witt, 1995) . Third, international comparative studies have proven to be an effective means to acquire government funding for further study (e.g. Bracey, 1996) . Finally, cross-national studies may be instrumental in encouraging the development of professional staff in developing countries (Vedder, 1994 ).
2.
3.
4.
Notes
The general problem of defining literacy is discussed in Venezky (1990) . Definitions similar to the IEA's are used by the ETS (Kirsch et al. , 1986 ), Statistics Canada (1989 , and the OECD (1992; 1995, p. 14; Chapter 7).
The belief that human properties are universal and cross-cultural comparisons are conceivable is often referred to as the "etic" approach in contrast to the "emit" point of view, which rejects cross-cultural comparison.
References of studies demonstrating that texts are better understood, remembered +nd used if readers (of many ages and abilities) are familiar with the relevant conventions: Daneman, 1991, pp. 530-532; Freebody and Anderson, 1983; Goodman, 1982; Heath, 1983; Kintsch and Greene, 1978; Lipson, 1983; Mandler, 1987; Poissant, 1990; Smith, 1988; Steffenson et al., 1979; Thorndyke, 1977. The tests were published by Prentice Hall: the Educational Testing Service. 
